The purpose of this study was investigated that whether the measure of the biochemical and urine parameters in pregnant women has correlation relationship with preeclampsia. This study was targeted singleton pregnant women as the case group (50 patients of preeclampsia) or the control group (50 healthy parturients) who were admitted for termination of pregnancy due to medical or obstetrical indications. In order to survey of serum iron, ferritin, creatinine, platelet and liver enzymes, blood samples of case and control groups were taken before delivery and analyzed. There was significant difference in the mean serum iron and ferritin levels between two groups. Also, it was found significant differences in the mean level of serum ferritin of the preeclamptic patients who have ELLP syndrome (EL: Elevated liver enzyme, LP: Low platelet count) in comparison with preeclampsia women with high level of liver enzymes. However, this relation meaningful was not shown among mean serum iron and EELP syndrome with preeclampsia. The correlation coefficients between iron and creatinine/proteinuria/albuminuria as well as ferritin and creatinine/proteinuria/albuminuria concentrations in group of preeclampsia were not significantly different. Present results revealed that a correlation relationship between the concentration of serum ferritin and iron and ELLP syndrome and preeclampsia may in fact exist.
INTRODUCTION
In relation to the pregnancy, one of the most important trouble that will increase the mortality rate among mothers is preeclampsia, so that, nearly 4% of pregnant women have experienced preeclampsia and also 16% of deaths that occur during pregnancy is due to complications of this disease (Sibai et al., 2003) . In spite of several decades of extensive investigations, the mechanism responsible for the beginning of preeclampsia in the pregnant mothers is still remain unknown (Fabry et al., 2010) .
Characteristic symptoms of preeclampsia are high blood pressure (Hypertension), presence of excess protein in the urine (proteinuria), edema and also in severe cases with blurred vision, headache, epigastric pain or even oliguria (Palmsten et al., 2010) . These signs usually disappear inside a few days after the delivery is done. However, in preterm labour, the risk of complications in case of the neonate increases significantly (Madan et al., 2010) . Some of these critical complications could possibly be diminished if it's making a good decision to manage well these patients. The most important symptoms of preeclampsia are proteinuria and also glomerular histologic changes. This is due to the vessel spasm and also activation and injury of the vascular wall (Hladunewich et al., 2007) .
Properly, the clinical symptoms mentioned above appear at the later stage of the pathologic process that may begin at the time of formation of placenta in the uterine (Kajantie et al., 2010) .
Thus, it seems that attempting to recognize the early indicators of decrease of placental blood flow, endothelial cells dysfunctions and coagulation disorders is crucial to diminish adverse neonatal effects and to get better survival and quality of life. Such an approach will have an immense influence on societal and public health -care costs.
The cause can be free toxic radicals by creating oxidative stress, activation of coagulation and increase of permeability of vessels that eventually cause proteinuria, thrombocytopenia, edema and the other preeclampsia symptoms (Ramanathan and Bennett, 2003) .
It was shown that antioxidants such as vitamin E, C and beta-carotene could prevalence of clinical symptoms of preeclampsia by decreasing toxic effects offree radicals (Gilbert et al., 2008) . Iron and ferritin are considered as free radicals (Gonul et al., 2010) . Also it was reported that increase level of iron and subsequent radicals such as ferritin which have been produced from destruction of red blood cells due to placental ischemic, hemorrhagic areas, intravascular hemolysis or hepatocellular injury can make endothelial cells injury and eventually increase the vessel permeability (Kaim et al., 2002) . Since the data in support of measuring the level serum of iron and ferritin as an important indicator in preventing of preeclampsia and also in preventing of consuming complementary iron for pregnant women at risk is limited. Therefore, this study was carried out to investigate whether the measure of the level serum of iron, ferritin, enzyme liver, creatinine, protein urea and also albumin urea in pregnant women has correlation relationship with preeclampsia.
MATERIALS AND METHODS
This analytic case control study was carried out in the obstetrics and gynecology ward of Imam Khomeini teaching hospitals in Ahvaz. This study was performed between April 2008-2009 and targeted singleton pregnant women as the case group (50 patients of preeclampsia) or the control group (50 healthy parturients) who were admitted for termination of pregnancy due to medical or obstetrical indications. The diagnostic criteria consisted of blood pressure of 140/90 mmHg or more (using fifth phase sound ofkorotkoff) and proteinuria on two accidental urine total protein >300 mg in 24 h. Exclusion criteria included patients with history of anemia and hemoglobin <11 mg dL -l, obesity, kidney and liver failures, diabetes and women with multiple pregnancies and. Both groups were matched by age (20-35 years), gestational age (the first 3 months of pregnancy), the number of deliveries, social and economical situation (Income and services such as education and health care). In order to survey of serum iron, ferritin, creatinine, platelet and liver enzymes, blood samples of case and control groups were taken before delivery and analyzed. Ferritin was measured by IRMA method (Flowers et al., 1986) and creatinine, platelet, liver enzymes and iron were measured with colorimetric assay (Rayman et al., 2002) .
Statistical analysis: For analyzing of the data, SPSS software was used and was examined accurately by t-test, chi-square, Fisher exact test and odds ratio for abnormal ferritin, creatinine, platelet, liver enzymes and iron in the patients of preeclampsia. For all other outcomes, a nominal p-value of p<0.05 was considered significant.
RESULTS
Outcome data were available for 100% of the randomized women. One hundred women were admitted for termination of their pregnancy due to medical or obstetrical indications. Fifty of whom were admitted for preeclampsia and fifty of whom were admitted for healthy parturient. None of the patients was lost to follow up (Fig. 1) .
The two groups were similar in the maternal age (20-35 years), gestational age (the third 3 months of pregnancy) at admission, the number of deliveries, social and economical situation. From fifty cases of preeclampsia, 41 ones had normal liver enzyme and platelet count and others had ELLP syndrome. Serum iron, ferritin, hemoglobin and creatinine are shown in Table 1 between preeclamptic patients and healthy women, respectively. Also, it was found significant differences in the level of mean ferritin of the preeclamptic patients who have normal level of liver enzymes (n = 41) in comparison with preeclamptic women with high level of liver enzymes (n = 9) (52.4±38.7 vs. 59.4±40.6 ng dL -1 , respectively, p = 0.04) (Table 2 ). However, this relation meaningful was not shown among mean serum iron of the preeclamptic patients who have normal level of liver enzymes (n = 41) in comparison with preeclampsia women with high level of liver enzymes, respectively (n = 9) (144.6±55.7 vs. 150.9±70.4 fl dL -1 , respectively, p = 0.12) (Table 2) . Ferritin (ng mL -l)
Creatinine (mg dL - Moreover, the mean serum ferritin level in preeclampsia women who have higher than 100000 platelets (n = 6) was lower than preeclamptic patients who have lower than 100000 platelets (n = 44) (51.1±35.1 vs. 57.2±36.9 ng mL -1 , respectively, p = 0.01) ( Table 2 ). But, there was no meaningful relation between serum iron and platelets in preeclampsia women who have higher than 100000 platelets (n = 6) in comparison with those have lower than 100000 platelets (n = 44) (138.1±49.6 vs. 140.41±62.9 ng mL -1 , respectively, p = 0.66) ( Table 2 ). Regarding to the increased level of liver enzymes and decreased level of platelets, we had 41 preeclampsia subject and 9 ELLP syndrome cases.
However, In case of urine parameters, there was no significant relation for both the serum ferritin (57.6±37.4 vs. 56.7±36.8 ng mL -1 , p = 0.51) and iron (142.2±64.8 vs. 140.1±49.9, p = 0.09) of the preeclamptic patients who have higher than 1.2 mg dL -1 level of creatinine (n = 2) in comparison with preeclampsia women with lower than 1.2 mg dL -1 level of creatinine respectively (n = 48) ( Table 2) . Also, the relevance coefficients of serum iron (138.9±68 vs. 133.1±62.4 fl dL -1 ) and ferritin (58±37.9 vs. 57.6±38.2 ng mL -1 ) in preeclamptic women who have higher than normal urine protein levels (n = 3) compared to normal urine protein level (38) were not significantly different, respectively (Table 2) .
Moreover, the relevance coefficients of serum iron (141.2±67.3 vs. 138.2±66.1) and ferritin (59.1±39.2 vs. 57.3±38.4 ng mL -1 ) in case patients who have higher than normal urine albumin levels (N = 1 7) versus to normal urine albumin levels (n = 33) were not significantly different, respectively ( Table 2) .
Its worthing to mention that 9 of 50 preeclampsia patients who have abnormal liver enzymes, because of necessity in end of pregnancy, gathering of 24 h urine was not done. But, 24 h urine of all the rest of 41 people was gathered.
DISCUSSION
The present study showed that the level of iron and ferritin in the preeclampsia patients were tended to increase. These findings, with respect of studies of Adam et al. (2001) and Siddiqui et al. (2010) , are in accordance with other studies done by Basher and Deb (2006) and Entman et al. (1983) . Rayman et al. (2002) and Hubel et al. (1989) reported that the increasing serum iron level, plays a critical role in the development of preeclampsia disease.
Int. J. Biol. Chern., 6 (4): 122-129, 2012 Properly, the level of serum iron acts as an acute phase reactant in chronic inflammatory diseases (Yildirim et al., 2004) . However, there was a controversy about the action of acute phase reactants of ferritin in chronic inflammatory diseases (Choi, 2005; Braun et al., 2004) . Entman et al. (1983) reported that ferritin can be found in low level in healthy women because of release from reticuloendothelial cells. But its level was increased in chronic diseases, resulting to elevated serum iron in reticuloendothelial cells. It worthing to mention that ferritin protein can storage more than 4000 iron atoms in the cytoplasm (Wagner et al., 2003) . In fact, in healthy pregnant women, the mean serum level of ferritin represents the mean storage level of iron that is saved in the liver, spleen and bone marrow (Wagner et al., 2003; Hubel et al., 1989) . This study also revealed that the level of serum ferritin was increased secondary to increased iron level.
Although, low level of serum ferritin directly represents iron concentration and so that its low level indicates iron deficiency anemia, but the increased serum ferritin does not indicate abnormally high iron level. Therefore, it seems that in pregnancy, elevated serum ferritin make high blood pressure and eclampsia worse.
It seems that antioxidant activity can suppress the dynamics of preeclampsia. So, if the antioxidant activity decreases remarkably in the pregnant women, the oxidative stress as well as lipid peroxide level will increase. Thus, disorders in the activity antioxidant enzymes could lead to endothelial dysfunction in preeclampsia. Hubel et al. (1996) showed that the elevated transferrin saturation and the reduced iron-binding capacity could augment the procedure of oxidative stress action as well. So, the free radical scavenging activity of an antioxidant by metabolizing free radicals or inhibiting prooxidative enzymes can be reduced the endothelial cell damage that is related to preeclampsia.
In overall, there are antioxidant activity and an effective inhibitor of lipid peroxidase in the serum. Therefore, the clinical importance of this activates should be considered (Pepper et al., 1994; Finch et al., 1986; Shakour-Shahabi et al., 2010; Howlader et al., 2007) . In agreement with the present study, Yip (2000) showed that due to destruction of red blood cells, the serum iron level in moderate preeclampsia lead to increase in comparison to healthy pregnancy. In turn, the elevated serum iron causes increasing level of lipid peroxidation and endothelial cell damage.
The present study showed that the meaningful relation among serum ferritin concentration and appearance of ELLP (elevated liver enzymes, low platelets) syndrome is confirming the existence of hemodynamic changes due to liver injury.
Prior researches have come to different results about whether ferritin concentration is raised in result to increased liver enzymes secretion (Rayman et al., 2002; Vitoratos et al., 1999) . This study as well as shown that even without increased liver enzymes or decreased platelet, serum ferritin level is higher in preeclamptic patients than normal pregnant women. Therefore, it seems that liver damage is not the only cause of the raised ferritin concentration in preeclampsia.
Taken together, how to elevate of serum ferritin level in preeclamptic patients needs to more researches. For instance, since the human placenta is a source for ferritin, therefore, further experiments are necessary to confirmation the mechanisms of the effects of the placental damage on serum ferritin level in pregnant women and we suggest that other researchers identify the precise relation between placental damage and plasma concentration of ferritin in the preeclamptic women.
On the other hand, there is not any meaningful difference between serum iron level of preeclamptic and ELLP syndrome patients and normal pregnancy. Decreased unsaturated iron (binding capacity) in preeclampsia may take place consequent to oxidative stress by decreasing serum antioxidant buffering against redox-active iron.
Correlation of iron and ferritin levels with preeclampsia and also ELLP syndrome cases was reported in a number of studies. These studies indicated that serum ferritin is higher in preeclampsia, while liver enzymes concentration is lower than healthy cases (Amburgey et al., 2009) . Rayman et al. (2002) and also Hubel et al. (2004) reported that in preeclamptic women, serum iron level and liver enzymes secretion were, respectively remarkably higher and lower than healthy pregnant women.
The present result showed that the average of serum iron and ferritin levels in comparison with levels of serum creatinine, albumin of urine and 24 h proteinuria in patients of preeclampsia statistically was not meaningful. Rayman et al. (2002) reported that there was no correlation between concentrations of the ferritin and albumin. They suggested that an acute phase response is not the cause of the raised levels of serum ferritin. In contrast, Bran tenet al. (2004) showed that there was a relation between serum iron level and excretion of urine (i.e., proteinuria, creatinine and albumin).
CONCLUSION
Although, the present study had a number of restrictions to detect clinically essential outcomes such as levels of some antioxidant enzymes (like catalase and SOD) and so further research is necessary to identify the precise etiopathogenesis of preeclampsia, Nevertheless, It can assert that survey of serum iron and ferritin concentrations in pregnant women, as an essential part of routine pregnancy health care, can make a valuable method to diagnosis preeclampsia instead of urine metabolite analysis before clinical signs appear.
